X-ray microanalysis of cultured alveolar macrophages with phospholipidosis.
When administered to humans and animals, the iodine-containing drug amiodarone can cause pulmonary toxicity. As part of the pulmonary response to amiodarone, the drug and its principal metabolite, desethylamiodarone, accumulate in alveolar macrophages. Little is known about the susceptibility of lungs with preexisting damage to amiodarone administration. A number of chemicals can cause pulmonary phospholipidosis in humans and animals. To study the effect of a preexisting phospholipidosis on the intracellular accumulation of amiodarone and desethylamiodarone, rats were treated with chlorphentermine to induce a phospholipidosis in alveolar macrophages. The cells were recovered from the lungs by pulmonary lavage and placed in cell culture. They were then exposed to the same concentration of either amiodarone or desethylamiodarone. The intracellular distribution of each drug was quantified by measuring the associated iodine signal using X-ray microanalysis of freeze-dried cryosections of cells. Both drugs accumulated in lipid-rich amorphous bodies which correspond to lysosomally derived lamellar structures observed in conventional plastic sections. The level of desethylamiodarone exceeded that of amiodarone in the amorphous bodies. With both drugs, a higher concentration of iodine was present at the outer edges of the amorphous bodies compared to that in the center core. This suggests that the drugs are unable to freely penetrate the performed structures. By monitoring the concentrations of sodium and potassium ions within the nucleus, it was determined that chlorphentermine treatment disrupted the ionic distribution in the cells. Exposure to amiodarone, but not desethylamiodarone, resulted in further changes in sodium and potassium levels.(ABSTRACT TRUNCATED AT 250 WORDS)